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PACKAGING FOR CONTAINING AND DISPENSING 
LARGE QUANTITIES OF WIRE 

This invention relates to the art of dispensing wire and, more particularly to a package for 
containing and dispensing large quantities of a continuous wire without tangling. 

INCORPORATION BY REFERENCE 

The present invention relates to feeding large quantities of a continuous wire from a container 
to a welding operation wherein the wire must be fed to the welding operation without tangling or 
interruption. Such containers are known in the art and are generally shown and described in Cooper 
5,277,314; Cooper 5,819,934; Chung 5,746,380; Kawasaki 4,869,367 and Gelmetti 5,494,160. 
These patents are incorporated by reference herein as background information illustrating packages 
for containing and dispensing large quantities of wire. Further, these patents illustrate the 
importance of controlling the wire as it is being dispensed from the package to prevent tangling. 

Seufer 5,816,466 illustrates the interaction between the wire package and the wire feeder 
which is a part of the welding apparatus and is incorporated by reference herein as background 
information. 

BACKGROUND OF THE INVENTION 
Hie present invention is particularly appUcable for use in connection with welding wire and, 
therefore, the invention will be described with particular reference to a package containing a large 
quantity of welding wire stored therein as a coil containing many convolutions formed into layers. 
However, the invention has broader applications and may be used with any type of ^wire or other 
wire-like materials. 

It is, of course, well known that welding is an effective method of joining metal components. 
Further, it is well known that utilizing a welding wire as a consumable electrode in the welding 
process enhances the weld. Accordingly, it is desirous to package welding wire so that it can be cost 
effectively utilized. Furthermore, welding applications wherein large quantities of welding wire are 
consumed necessitate welding wire packages which contain large quantities of a continuous welding 
wire. Accordingly, large welding wire packages have been created for these applications which 
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allow for a significant amount of welding run time before the operation must be shut down to 
restring a new package of welding wire. This is particularly important for automated or semi- 
automated welding operations. 

In order to work in connection with the wire feeder of the welder, the welding wire must be 
5 dispensed in a non-twisted, non-distorted and non-canted condition which produces a more uniform 
weld without human attention. It is well known that wire has a tendency to seek a predetermined 
natural condition which can adversely affect the welding process. Accordingly the wire must be 
sufficiently controlled by the interaction between the welding wire package and the wire feeder. To 
help in tills respect, tiie manufactiirers of welding wire produce a wire having natiiral cast wherein 
10 if a segment of tiie wire was laid on flie floor, tiie natural shape of tiie wire would be essentially a 
straight line; however, in order to package large quantities of the wire, tiie wire is coiled into tfie 
package which can produce a significant amount of wire distortion and tangling as the wire is 
dispensed from tiie package. As a result, it is important to control tiie payout of tiie wire from tiie 
package in order to reduce twisting, tangling or canting of tiie welding wire. This condition is 
15 worsened witii larger welding wire packages which are favored in automated or semi-automated 
welding. 

Thepayoutportionoftiieweldingwiiepackagehelpscontioltiieoutflowoftiieweldingwire 
from tiie package witiiout intioducing additional distortions in tiie welding wire to ensure tiie desired 
continuous smootii flow of welding wire. Botii tangling or breaking of tiie welding wire can cause 

20 significant down time while tiie damaged wire is removed and tiie wire is re-fed into tiie wire feeder. 
In tiiis respect, when tiie welding wire is payed out of tiie welding wire package, it is important tiiat 
tiie memory or natural cast of tiie wire be controlled so tiiat tiie wire does not tangle. The welding 
wire package comprises a coil of wire having many layers of wire convolutions laid from tiie bottom 
to the top of tiie package. These convolutions include an inner diameter and an outer diameter 

25 wherein tiie inner diameter is substantially smaller tiian tiie widtfi or outer diameter of tiie welding 
wire package. The memory or natiiral cast of tiie wire causes a constant force in the convolutions 
of wire which is directed outwardly such tiiat tiie diameter of tiie convolutions is under tiie influence 
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oftocto^idc. ttcwallsofthewewddrngpackageprcvemsuchwide^ng. However, ,,h«, 
mewektog™cpayeso«.offtepaekage,fl>ewallsofthepackageloosett»tMue,Keonmew^ 

and me wire is forced .o^rd iu nated cast This causes the portion of the wire which is bemg 
withdrawnfh>m.hepaclagetoloosena„d,end.ospdngbackintothepacl=ag.ther.byinterfe^^ 

and possibly becoming tangled with other convolutions of wire. In addition to the natural cast, the 
^canhav.acert,inamoun.of.wistwhichcausesfl.econvolutionsofweldingwirein.h.coa 

to spring upwardly. . . r.u ■ 

Retainer ringshavebeen«tiUzed.oc»t»l the springbaclcandupwardspnngmg of the wire 

atongwithcon,roIlingti.epayoutof.hewi«.Wsisaccomplishedbypositioningtheretai.er™^ 

onthe top of the coU and forcing i. downwardly against tire namral springing effect of the weldmg 
wire Tbedownwardforceiseiti^rtheresultoftireweightoftheretainerringoraseparateforce 

pn^jueingmembersuchasanelasticbandconnectedbetweentheretainerringa^^ 
package. F«rU,er..heoptunaldownwardfbrc.du.ingthe shipment ofthepaclcagcisdifl^^^ 
tt,e„ptin.al downward force for ti,epayoutofthc welding wire. Accoriingly-whUeelasticban^ 
or other straps areuttlizedtomain.aintt>epositionofther«ain.rringduring5hipping,«.ewe.ght 
of theretainerringc^tbeusedton^intainthepositionoftire retainer ringrelative to titewirccorb 
duringpayoutWithrespecttomanagingthe outward flow of wire, or payout, tire retainer nngs 
positionon the top of ti^wirecoilholdstireupper layers of tire convolutions inplaoc as the ™e 
is witi-drawn one convolution atatime. In addition, theretainerringincludesaninwardlyfacmg 
edge whichcon.roU.hepayoutoffl.e wire, intins respect. ti^wireispuUrffiomtitecenter of U.e 

,etain.rringa«de„gagestheinwardlyfacingedge.mre,ainerri.gfintt.erincl^^^ 

,0 prevent the wire fiom springing around the outside of U,e retainer ring. Prior art retainer rmgs 
«tilizeresiUentn.embe.swhichtightly«agagefl.einnersurftce of titepackagetoprotectti-e outer 

convolutions of.heweldingwirecoilandprevent«.ewirefiomspringinga.«»ndtt»o«ts,deofthe 

retainer ring However, by having Mctional engagen,«.t be,we». the retainer ring and Uk umer 
c^^awallsdragis introduced which adverselyreducestitedownwardforceoftheretainerrmg 
onfl»wirecoilca.andcanadvers.lyjamti«re.ainerringabove.hewirecoil,the,*yr»ducing.ts 



( ) 



L-13109 



10 



15 



20 



25 



c„n.„lontte™.p.youtln<^.oove«o.e me re.a»er ring dragee weight of4.r^^ 

rtag„,„st be increased or separate weight must b. utilized. 

•meabilitytoiuexpensivclydisposeoftheweldiugwirepackagersalsouuportaut Wblc 

rigidpackagescan advantageously redueemeteudeuey of coil shiaingwitothepack^^ 

ilta!duse.a».euha„c.thestackahiUtyot.hepackase>eycanhedifficulta„«^^^^ 

.0 dispose of. to welding operations whieh consume sigdflcan. ,uan.iUes of weldnrg ^ 
^iU.ya™ln.ov«neutcharac.eris.iosofd.eMlpackagea.ongwithmeabiU.y,od,sposeofme 

en.ptypackageoa„allp.ayasignificantroUin.h.supportoper,tiousfor.heweldingproeess. 

SUMMARY OF THE INVENTION 

to aceortoce with the present invention, provided is a welding wire package is provided 
which hrcludes a retainer rhrg that int^ts with the inner liner of «re weldhrg wire package to 
e„.«l,hepa,ou.of.hewe,dingwireandwhichringandpackagcareeasilyd.sposedofor,«2^ 

weldingwire«f.hepackageh,sheenconsu.ned.In.his,espec..apackagen>aecor^cew.^^^^ 

^lventionincludesare.ainerringco.ibnningtotheinnerwalls„f«^ 
;rtions.Me,.e„dradianyheyo„d.heou,erdian,e.erofthewirecoilconvoh.onsf.r— 

.rehnrinatingthe actional in.erengasen,en.between.he retainer ring a^^ 

package. Byh»luding,»rtio„swhiche.tendhey„ndti,eouterdian,e.erof.hew.eco.,..he^^^ 

LgLtageouslypreven.sconvolutions.^springingou.sideoftheringwr.hout^^^^^^^^ 
rLvemLnalint^engagententbetweentheretainerringandtheinnerwaUsof^^ 

P,eferably>ere.ainerringacco,dingto.hepresen.inventio„isusedo.com«chonwr.h^ 

hner having octagonal cross-sectional config^on, whe«in the extending portions of .to 
^„,ing«t.endheyo.^.heo«.erdianre,aofmewirecoilintoti,ecomersof.heoc.ag^ 
Bye..endingbeyondtheo....rdi,meterofti«wirecoiUffictionalintere„gagemen.w,a,.h^ 
.Lisnotre^uir^^andtireret^unerringisanowedtofteelydesc^tddownwardlywitinn^ 
Uneras«.ewireispa,edou.oftirepackage.Tl»lackof«ctionalengagen,eMaUo^ah^^ 

an,.redisposable.e.ainerringtobeutiUzedwWchisinexpensivetomanuacn.rewh.les^ 
.fiectivei.contiollingti«payoutofti.eweldingwire.menus«dinconnectionwiti>ad»posable 
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o,rfboard.s.yle>».pack<«e.*.a™g«n».m*«disposalofmapac^^^ 

™s is adv.nug«.m in high volume welding process^ sod. as tor au«>mated or senu- 

automated welding. . 

Anote»spectoffl.epres«>.tove„tionisto.tt.«ngagan«.tpoinubet»e»tt.cw.reeo.l 

Uner Wore. ft. fbrc«ptod„ccdbyU.ccon,olutionsoftt.e coiled wire are conttolledbyfto 
i^er liner »d are spaced ftom U.e extensions of fte re««ner ring which firt.er prevent U>e 

convolution iron, passing ou«ide fte ring In flus respeo, whefter an ocUgonal lin« k «s^ or 
,^lyas,ua,.box,orevenacylindricaloon.amerwiftsuppo,«,fteou.erdian».erofU.eweM^ 

wire ■n.er«^g=s wift ti.. inner surftces of ti.e welding wire package at pr^detemnned pon.« 
eoually spaced widunfte welding wirepaol=age.Wiftrespec,to octagonal inner hners.,heo^^^ 

diameters of the convolutions interengage the v«ticaUy extending planar waUs of the inner hner 

generally attheir centers. Conversely.theretainerringextensions^tgagethei^ 

lore ofthecomersbetwecn the vertically extending walls. Asaresu^eventhoughthewrrecan 

causedefonnationotthecentralportionsofthe vertically extending inner linerwall. the exte^^ 
^..heretaincrringarespacedtherefiom andarenot affected. lherefore,ti,eretainer ring ^^^^ 
.othepresentinventiondoesnothavetointerengagewithth^innerlinertosuchade^to^un. 

for the potential defecation caused ti.ere.0 by the wire coU which Snfter reduces tire Action 
^^rebetween. I„ addition, by including an inwardly extending edge portion between the ex.ens.ons, 
ffictionisfiKthcrreduceda„dU.epositionofa.eretainerringisnotinfluencedby.h.deform^^ 
otthelinercausedbyttieoutwardforceproducedbytiKwirecoil. 

With reference a square or a circular liner arrangement, tire sameresult can be achieved, 
to this respect, tire retainer ring for a square inner liner configuration, inclndes extensions whid. 
«,»dintofl«fburcomcrsofti«squ»eliner,U.erebyextendingbeyondU.e outer diam^erof^*^ 

^e coU A cylindrical inner liner or package which includes a pluraUty of vertically extendmg 
support members «, retain the outer convolutions of tite wire coil utili«s a retainer ring whtch 
extends beyond ttte support members and flius tire outer surfece of tire wire co.1. 
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The primaiy object of the present invention is the provision of a retainer ring for a wire coil 
package which aUows the continuous and uninterrupted payout of a welding wire from the package 

smoothly and without tangling. 

Another object is the provision of a welding wire package of the foregoing character that can 
5 be easUy transported and otherwise manipulated into an operating position. 

Still another object is the provision of a retainer ring for a welding wire package of the 
foregoing character which is Ughtweight and disposable and which provides continuous and smooth 

payout of the welding wire. 

A further object is the provision of weldmg wire packaging of the foregoing character 

10 wherein more components can be easily and inexpensively disposed of after use. 

Yet a further object is the provision of a welding wire package of the foregoing character that 
utilizes a retainer ring which extends radially beyond the outer diameter of a wire coU to prevent the 
convolutions of the wire coil from escaping beyond the outer edge of the retainer ring without the 
need of frictional interengagement with the inner surface of the welding wire package. 

15 Another object is the provision of a welding wire package of the foregoing character which 

utiUzes components that are economical to manufacture, easy to use in the field and protect the 
welding wu:e. 

BRIEF DESCRIPnON OF THE DRAWINGS 

The foregoing objects, and others, will in part the obvious and in part be pointed out more 
20 fully hereinafter in conjunction with a written description of preferred embodiments of the present 
invention illustrated in the accompanying drawings in which: 

FIGURE 1 is a perspective view of the welding wire package including a retainer ring and 
a continuous strand of welding wire in accordance with the present invention; 

FIGURE 2 is a top view of the welding wire package shown in FIGURE 1; 
25 FIGURE 2A is a top view of the welding wire package shoAvn in FIGURE 1 with a different 

style comer brace; 

FIGURE 3 is a sectional view taken along line 3-3 in FIGURE 2; 
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FIGURE 4 is a partially exploded perspective view ofthe components ofthe welding wire 

package shown in FIGURE 1; 

FIGURE 5 is a top view of another embodiment of a welding wire package in accordance 

with the present invention; 

FIGURE 6 is a top view of yet another embodiment of a welding wire package in accordance 

with the present invention; and 

FIGURE 7 is a top view of even yet another embodiment of a welding wire package in 

accordance with the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
Referring now in greater detail to the drawings wherein the showings are for the purpose of 
illustrating preferred embodiments of the invention only, and not for the purpose of limiting the 
invention, FIGURES 1,2. 3. and4showawelding wire package lOwhichincludesaretamerm^ 

12 and a package portion 14. Package portion 14 is a box product made from cardboard or the like 
and is shaped to receive a coil of wire 16 in a coil receiving recess 18. Package portion 14 has an 
outer carton20wi&asquarebottom wall 22 and four side panels 24.26. 28, and 30 which extend 

vertically from bottom wall 22 an equal distance. Each side panel has a top edge 32. 34. 36. and 38 
respectively.formingasquare top opening40.WWlenot shown, it shouldbenoted^^ 

method can be used to cover or seal top opening 40 for shipping. Hiis can include cardboard flaps 
which extend from top edges32, 34.36. andSSoraseparate top panel which can be secured to the 

20 outer carton 20. 

Within outer carton 20 is an imier liner 50 extending from bottom 22 to top edges 32, 34. 36, 
and 38 and having an octagonal cross-sectional configuration formed by eight vertically extending 
planar walls 52. 54, 56, 58, 60, 62, 64, and 66 which are joined to one another at liner comers 68. 
70, 72, 74. 76. 78. 80, and 82. THe imier surfeces of liner walls 52, 54. 56, 58, 60. 62, 64. and 66 
fomi a'portion of Ae coil receiving recess 18 and the width ofthe liner between opposed pairs ofthe 
walls is equivalent to the outer diameter 84 of wire coU 16. In this respect, Imer walls 52, 54, 56, 
58. 60. 62. 64, and 66 support the wire coil 16 and prevent the same from expanding with respect 
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to outer diameter 84. Liner walls 52, 54, 56, 58, 60, 62, 64, and 66 are supported by the side panels 
ofouter carton20andbytriangdar corner supports 90. 92, 94.and 96 wWchalso extend essenti^^ 

from bottom wall 22 to top edges 32, 34, 36, and 38. More particularly, the outer surfaces of liner 
walls 52. 56, 60. and 64 are supported by side panels 24, 26, 28. and 30. respectively, while the outer 
surfaces of liner walls 54, 58, 62, and 66 are supported by comer supports 90, 92, 94, and 96, 
respectively. As with outer carton 20. inner liner 50 and the comer supports 90. 92. 94. and 96 are 
preferably made from cardboard or other similar materials. 

Wire coil 16 is donut shaped having an outer surface 100 and an imier surface 102 with a 
height 104 which is less than the height 106 of package portion 14. Further, wire coil 16 includes 
atopandabottom 108 and 110. respectively, and coil bottom 110 rests on outer carton bottom wall 
22 and coil top 108 is below top edges 32, 34, 36. and 38. Wire coil 16 is made of many 
convolutions of a continuous wire 1 12 begimiing at a first end 1 14. in proximity of bottom wall 22. 
and spiraling upwardly in coil receiving recess 18 to second end 116. Second end 116 can be 
secured to coil top 108 by tape 1 18 or other suitable fastening devices. Due to the natural cast of the 
wire, wire coil 16 produces forces radially outwardly from vertically extending axis 120. As stated 
above, the "natural cast" is the natural shape or curvature of the wire resulting from the internal 
stresses within the wire created during the manufacture of the wire or by mechanically defomiing 
the wire. The forces are contained by liner walls 52, 54. 56, 58, 60, 62, 64, and 66 of package 
portion 14. In this respect, outer surface 100 of wire coil 16 engages and is supported by the liner 
walls 52. 54, 56. 58. 60. 62. 64, and 66 essentially at their centers. By engaging liner walls 52, 54, 
56, 58, 60, 62, 64, and 66 at their centers, gaps 122, 124, 126. 128. 130. 132, 134, and 136 are 
formed adjacent to liner comers 68. 70, 72. 74, 76. 78, 80, and 82. 

Package portion 1 4 further includes an imier sleeve 1 50 defining the inward boundary of coil 
receiving recess 18. Inner sleeve 150 is cyUndrical and has an outer surface 152. abottom edge 154 
engagingbottom wall22 andatop edge 156 spaced below the top edges 32. 34. 36. and38 of side 
panels 24, 26, 28. and 30. Hie outer surface 152 is co-axial with axis 120 and has a diameter 158. 
Bottom edge 154 should be essentially flat to reduce the tendency of the wire adjacent bottom wall 
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22tomovcundertheimersl«ve. Topedgcl56canbe«th«ra«>™i«lorafla.edge. Inorder.o 

nUmnu» *e weigh, of *e paokaging, i. is prcf«red tha, *e i»er sleeve 150 be hoUow and 
o™sm«tedfromari^dma.erial»as.ohaveenoughs.reng*«,supportwi«ooU16m*a,»^^ 

^ 102 of wire coU 16 tesB against outer surface 152 of inner sleeve 150. 

Retainer ring 12 is a substantially planar body wift sn inner opening 170 providing an mner 
edgel72.andhavi„ganou«rperiph.raledg.l74.Inneropeningl70hasadiameterl76wluch,s 

greater a.an the diameter 158 of otUer sleeve 150 hereby a payon. gap 178 is provtded 
.hereb^ween for allowing wire 112 to pass the ring during payout Outer peripheral edge 174 
i^ludeseightextensionsornod^ 180, 182, 184. 186. 188. 190, 192, and 194 which are essenttdly 

Cually spaced thereabout. Adjacent «C«,sions 180. 182, 184, 186, ,88, .90, 192, and 194 are 
joinedbyradiaUy inwardly extendi«gc„rvili„earnodoedges200.202. 204. 206.208,210.212, and 

214 While edges 200, 202, 204, 206, 208, 210, 212. and 214 are shown as bdng arcuate, other 
configurations can be utilized a few of which will be discussed heremafler. Nodes 180. 182. 184. 
186 188 190 192. and 194 include outer extension edges 216, 218, 220, 222. 224. 226. 228. and 
230'resp'ectively. whicharepreferably rounded. Whenretainer ring 12 is in its operatingpostuon 
wi.tocoareorivingrecessl8.i.sbo.toms«rfi«e232isj»ctapos»lcoilU>pl08. and inner openmg 

,70 is substantially co-axial with axis 120. In addition, nodes 180. 182. 184, 186. 188. 190. 192. 
and 194 extend outwardly ftom axis 120 beyond outer ^rface 100 of wire coil 16 and tnto hner 
comers 68. 70. 72, 74, 76. 78, 80, and 82, respectively. At least one of outer extension edges 216. 
218 220 222. 224. 226. 228. and 230 interengages inner Imer 50 at the corresponding hner comer 
whichpr^ents rotation andpromotesaUgnmen. of r^ainingring 12 relariveto inner imer 50 and 

coill6 Inwardlyc«rv«i.dges200,202,204.206,208,210,212,an42,4extendi«wa,dlytoward 

axis 120 »d extend radially within outer surface 100. Tlris configurafion further r«l«ces the 
fHc.ionalengagementbetw.enou.erperipheral«igel74anditmer hner 50byreducingthe contact 

betweenring 12 atriliner 50. a^thyspacingouteredgemfomflrepointof engagement be^veen 

outer surfece 100 ofcoU 16 and liner 50. As stated abov^ the coU 16 and/or the linerSOcanbe 
defomredby outward forces inthecoil acting against theliner 50 whiohcanaffectthemovemen. 
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andaUgmnentofring 12. Further, by having the nodes 180. 182, 184. 186, 188. 190. 192, and 194 
which extend beyond the outer surface 100 of wire coil 16, the convolutions of wire 112 are not 
likely to pass about the outside of retainer ring 12 even though there is Uttle Actional 
interengagement between retainer ring 12 and inner liner 50. THese configurations allow a 
Ughtweight and easily disposable retainer ring to be used which performs similarly to the more 
expensive and heavier retainer rings heretofore used. In fact, by including nodes which extend 
beyond the outer surface 100 of the wire coil, the likelihood of the convolution of wire coil 16 
escaping outside of retainer ring 12 is reduced compared to prior art retainer rings. 

In the following discussions concerning other embodiments, the components of the welding 
wire package 10 which remain the same, as discussed above, will include the same reference 
numbers as above. 

Referring to FIGURE 2A, another embodiment of the present invention is shown. While 
package portion 14 is essentially the same, comer supports 250. 252. 254, and 256 are tixbular posts 
with a circular instead of a triangular cross-sectional configuration. 

Referring to FIGURE 5, a retainer ring 260 is shown having four nodes 262, 264. 266, and 
268 which are interengaged by straight node edges 270. 272, 274. and 276. In essence, retainer ring 
260 has a square outer peripheral edge 278. In simUar fashion to retainer ring 12, retainer ring 260 
includes an imier opening 280 producing an imier edge 282 wife an imier diameter 284 simUar to 
inner diameter 176 of ring 12 and which forms the payout gap 286 with imier sleeve 150. Nodes 
262, 264, 266, and 268 extend beyond tiie outer surface 100 of wire coil 16 tiiereby preventing the 
convolutions of wire on coil 16 from extending upwardly past the outer peripheral edge 278 of 
retainer ring 260. Further, nodes 262. 264, 266. and 268 extend into diametiically opposite liner 
comers such as corners 68. 72, 76. and 80 in Figure 5. so that at least one node engages a comer of 
liner 50 to center and prevent retainer ring 260 from rotating relative to package 14 while 
minimizing frictional interengagement witii the liner. 

Referring to HGURE 6. yet another embodiment of packaging is shown. More particularly, 
shownis a welding wire package 300 having aretainer ring 302 and an outer carton 304. Carton 304 
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includes a circular bottom waU 305 and a cyUndrical side wall panel 306 extending upwardly 
therefromadistancegreaterthantheheightofcoil 16. Welding wire package 300 further includes 
an inner sleeve 150 which is of the same configuration as previously discussed with respect to the 
earUer embodiments. Package 300 fiirther includes four cylindrical supports or posts 308. 3 10. 3 12. 
and 314 equally spaced apart about the imier side 316 of wall 306 and secured thereto such as by an 
adhesivebond. Supports 308, 310. 312, and 314 extend between bottom wall 305 and the upper end 
of side wall 306 such that outer surface 100 of wire coil 16 is spaced firom imier surface 316 of the 
outer carton. Retainer ring 302 has an imier opening 318 producing an imier edge 320 such that the 
diameter 322 of the imier opening is greater than the outer diameter 158 of imier sleeve 150. In 
similar fashion as discussed above, this produces a payout gap 326 for wire 112 to pass through. 
Retainer ring 302 further includes an outer peripheral edge 330 which includes four nodes 332. 334. 
336, and 338 having radially outer edges 332a. 334a, 336a, and 338a, respectively, which are 
arcuate, concave relative to opening 318 and parallel to imier side 316 of wall 306. Adjacent ones 
of the nodes are joined by inwardly curved node edges 340, 342, 346. and 348 which respectively 
straddle cylindrical supports 308, 310, 312, and 314. Nodes 332, 334, 336, and 338 extend toward 
imier surface316ofouter carton 304,butedges332a.334a.336a,and338aremain spaced therefrom 

forming gaps 350. 352, 354, and 356 therebetween. As aresult, the frictional engagement between 
retainer ring 302 and imier surface 3 16 of package 300 is minimized and retainer ring 302 is able to 
freely move downwardly as wire 1 1 2 is removed, "nie convolutions of welding wire are prevented 
from moving outside of tiie outer peripheral edge 330 of retainer ring 302 since the nodes 332. 334. 
336. and 338 extend radially outwardly beyond outer surface 100 of wire coil 16. Retainer ring 302 
is prevented from rotating relative to outer carton 304 by the engagement between at least one of the 
inwardly curved edges 340, 342, 346. and 348 and the corresponding cylindrical support 308. 310. 
312. and 314. 

Referring to FIGURE 7, a retainer ring 400 is shown having an inner opening 402 producing 
an imier edge 404, and having an outer peripheral edge 406. Imier opening 402 has a diameter 408 
which is greater than tiie diameter 158 of imier sleeve 150 thereby producing a payout gap 410 
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«.e^«v,«u 0«»p»ph«-»i.c4(^inc.ud«eigh.nod,s4n,4M.4.6,41S.4 .4^^ 
^d426wMoha«ess««ye<,uaUyspa.ed*er«bo»tAdjao«.nod.s412.4.4.416,41,420. 
422 424 a„d426areioinedbytwocu™Bnearnode«tees430.432. 434, 436.438. 440. 442 4M, 

446' 448, 450. 452. 454. 456. 458. and 460. For exa»,... nod« 4.2 and 414 are jotoed by 
,^edg»430and432whichareesse„Ua..y»>irrortaagesofon.a„ott,er.« 
414 416 418,420,422,424, a.Kl426 include outer exttnsioncdges470. 472. 474. 476. 478, 480, 

482;a«d'484.r.speo«y,ll«d„alourvUinearedgeco„figuraaonotUnsen>^^^^ 

abe«er fit between nodes 412. 414. 416. 418. 420. 422. 424, and 426 and liner eomers 68, 70, 72, 

74 76 78 80 and 82 without increased ftiction. As with the previously discuss«l«nbcdnnen.s, 

^ onl of out. extension edges 470. 472. 474. 476, 478. 480. 482. and 484 interengages wrth 
inner liner 50 atthe corresponding Unercorner to prev^. rotation of retainer ring 400reU,.ve,o 

™erUner50andton»i..ai„*.aUgnMen,ofretainerringl2withthewirecoil.Furth^«^^ 
edges430, 432. 434.436,438, 440,442,444,446, 448,450,452, 454,456,458, and4«.e.e^^ 
inwardly towardaxis .20 and in.e.sectatinneredges486,4S8.49«.4«,494.496,498 and500 

which are spaced inwardly outer coil surface 100. This configuration of ring 40O reduces the 
inctional engagentert with inner liner 50 and spaces ring 400 fiom the engagement point b«we«. 
c„ill6andliner50. As stated above, this fimher reduces ftiction and improves alignment. 

Whileconsiderableemphasishasbeenplacedontheprefetredembodimentsoftheinvcnuon 

iUustratedanddesaibedh.rein.itwiUbeapp.eda.edthatotherembodimentscanbe,n^^ 
manychang.scanbemadeintheprefe.edembodim«..swi.h„u«departingfi^.hep,»K.paUof 

,heinvenfion.Accordingly.i.istobedistincayunderstood.hattheforegoingdesodp.ivema.^ 
to be interpreted merely as illustrative of the invention and not as a lim.tat.on. 
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